SUMMARY A patient died after gastric surgery for morbid obesity. Necropsy showed severe fatty liver, and biochemical analysis of hepatic lipids showed unusually high free fatty acid concentrations, which may have contributed to the hepatic failure.
A 33 year old caucasian man weighing 146 kg was admitted to Northwick Park Hospital for a gastric. reduction operation for morbid obesity. He was not diabetic, was taking no drugs, and was not an alcohol abuser. Preoperative investigation showed normal haematology, urea and electrolytes, glucose, and liver function tests. Serum cholesterol and triglyceride concentrations were normal.
A gastric bypass operation was uncomplicated, but within 12 hours the patient developed fever, tachycardia, hypotension, and oliguria. Blood cultures were sterile, and there was no leucocytosis. The serum transaminase activity had increased to 235 IU/I (normal range < 35) and rose further to 561 IU/l shortly before death. Serum alkaline phosphatase activity remained within normal limits, and serum bilirubin was minimally increased at 19 pmol/l (normal range < 17). Serum albumin concentration fell to 24 g/l.
Despite broad spectrum antibiotics, assisted ventilation, and inotropes the patient remained hypotensive and uraemic with progressive deterioration. The abdomen remained soft, and diagnostic peritoneal tapping showed no fluid or pus. Three hours before death electrocardiogram changes occurred suggesting an acute anteroseptal myocardial infarction. The patient died following a cardiac arrest six days postoperatively.
Liver biopsy was performed immediately and a portion placed in 0 15 mol/l sodium chloride and stored at _20°C for biochemical analysis. The remainder was processed for light microscopy, which showed severe fatty liver with the fat forming large cysts but also small vacuoles within hepatocytes. In addition, there was extensive periportal inflammation ( Figure) . Hepatic lipids, protein, and DNA were assayed, as described by Cairns and Peters.13 Accepted for publication 30 January 1986 Histological section ofliver biopsy specimen. x 180.
HEPATIC LIVER ANALYSIS Table 1 shows the hepatic lipid content of the patient compared with that of normal controls and patients with alcoholic fatty liver. The patient had a grossly raised total hepatic lipid concentration, principally due to an increase in triglyceride. Esterified cholesterol was also increased, the free fatty acid concentration was twice that of the other patient groups. Proportions of individual free fatty acids were assayed by gas-liquid chromatography ( Lipid expressed as ymol/mg DNA (SE). fatty acids were similar to those found in control subjects. Table 3 shows the various indices for fatty acid ratios in the free fatty acid fraction. The proportion of unsaturated fatty acids was higher in the patient with acute fatty liver than in the two other patient groups.
The hepatic protein:DNA ratio in our patient was similar to that of patients with fatty alcoholic liver (68:1 and 71:1, respectively), but lower than that found in control subjects (103:1). (Figure) , a complication not previously reported after this operation. Biochemical analysis of hepatic lipids showed that not only were triglyceride and esterified cholesterol concentrations increased, as in other forms of fatty liver,4 but there was also an unusually high concentration of free fatty acids.
Free fatty acids are highly reactive; they damage biological membranes ' 7 and are thus potentially cytotoxic. They are also amphipathic and act as potent detergents. Raised values of hepatic free fatty acids have also been found in a necropsy specimen from a patient who died in hepatic failure due to fatty liver of pregnancy8 and also in patients with alcoholic hepatitis and morbid obesity.9 It has therefore been suggested that free fatty acids are responsible for liver damage in these conditions. Tissue free fatty acids are difficult to assay because unsaturated acids are easily oxidised in air. Furthermore, lipolysis raises free fatty acid values, and this is obviously more important in patients with excess hepatic triglyceride; and we have found that this may occur in liver biopsy specimens taken at least 12 hours after death (SR Cairns, unpublished observation).
The increased hepatic free fatty acid value found in our patient is, however, unlikely to have resulted from lipolysis as the biopsy specimen was taken immediately after death. Use of internal standards during the lipid extraction and assay also indicate that pronounced lipolysis had not occurred during the procedure. The addition of an antioxidant to the lipid Increase in hepatic free fatty acids after surgery for morbid obesity extract minimises lipid peroxidation during analysis. 
